Optimisation of plant sterols incorporation in human keratinocyte plasma membrane and modulation of membrane fluidity.
The in vitro effects of plant sterols were investigated with regard to their uptake and membrane lipid fluidity in human keratinocytes. Among the different media tested to transport sterols (liposomes, micelles and organic solvents), the best results in terms of incorporation and viability were obtained by the use of the organic solvents dimethylsulfoxide and ethanol. After 48 h incubation exogenous sterol can account for about 30% of the total cell sterol content. The total sterol amount in plasma membranes increased 2-fold after incubation with cholesterol, whereas it was not altered when phytosterols were incorporated. The incorporation of cholesterol, sitosterol and stigmasterol led to an increase in the percent of unsaturated fatty acid C18:1 in the plasma membrane. The effect of this uptake on membrane fluidity was studied by means of fluorescence polarisation using DPH and TMA-DPH as fluorescent probes. Whereas cholesterol and sitosterol had no significant effect on the DPH fluorescence anisotropy (rs), the presence of stigmasterol induced a 12% decrease of rs reflecting an increase in membrane fluidity. We can conclude from this study that in the presence of sitosterol, the mean fluidity of the membrane is regulated whereas stigmasterol triggers a looseness of molecular packing of phospholipids acyl chains, in accordance with previous results obtained on purely lipid model membranes.